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Abstract of JP1 01 35469 

PROBLEM TO BE SOLVED: To improve the 
field effect mobility by forming an active layer 
so that its grain boundaries are oriented in 
substantially one direction and formed as a 
crystal structure of aggregated acicular or 
columnar crystals approximately parallel to a 
substrate. SOLUTION: The configuration of an 
active layer is important. At crystallizing e.g. 
acicular or columnar crystals grow 
approximately in one direction to an Ni-added 
region 302. An island like semiconductor 304 
is configured to arrange channels and the 
crystal grain boundary of the acicular or 
columnar crystals substantially in one 
direction. An a post-process, it is heat-treated 
in a halogen atmosphere to remove a metal 
element e.g. Ni in the active layer to reduce 
the Ni concn. to 1x 10<16> -5x 10<17> 
atoms/cm<3> . The standard deviation of the 
S-value showing electric characteristics of a 
TFT can remain within lOmV/dec in an n-type 
and within 15mV/dec in a p-channel type. 
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^ s «nfc-a * fc * ffl (, i s d t *ttii 

io (^TK^^b*^) $r«u*c:tfc-r#.5. 
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[0 0 5 41 C:<DI@|C*5ViTtt$H^*;ttttt*eMft<D 
■5. 

[0 0 5 5) StoT. ^'&.m\\ 0^<D-y>T)\,\irfn 
-f Xlfttl3j^#^Sr^^;JttiSft ( 1XI0"~ 5X10" at 
oms/cm* . »*L<ttStt84'C0Xtr>SSeiT) I'* 

■5, JSiiS. TffiCD IX 10" atoms/cm' <hti5fflttSIM 

ig*ttS I MS^i-WXf^etlfetffflafiScDg/JxfflTfeoT 

CO 0 5 61 ;*:^M#e(D^mT«iB^ft;CDg)S 

[0 0 5 71 tC^dJ, Ji=KOS I MS^i-W^tt^SF«3 

[0 0 5 81 y'yi^*j>-y:Lm^nU'Dtim^. 
f^^^^mm'ptz ^tt^^ ^ ^ u > if mm izmm l fc/s a y 

y^miii 1X10"~ IX 10" atoms/cm' ODjSlST^#-r 
[0 0 5 91 Ti*. -•y'Jr;i.«igSft:OISl3$t*t*fctt 

[0 0 6 0] L*^L±^XSttS!Yti4lli8a't'{c45H 

[0 0 6 11 sfc, ^??ufcT?*ig^^ttgi§ai 1 0 
■^^mmmzji-oxmimmi^TL^ocDT^ ifttsfc 

[0 0 6 21 aeoT, fiH4® 1 1 0«/NDy>f?H^-t? 
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[0 0 6 31 Sfc. ±Einf^MSfCj;DfiH4a 1 1 0 i: 

EP-^. irWNiiei&IKl 1 l©^)KJP«CVDi*T' 
fiEML;ti)-t^@!fk-CJgfig$nit$i-i:«:^t>-e-T500 A 

10 [0 0 6 41 ±gBAPy>#BS^Ir:fe(tsJio|^ 

[0 0 6 51 ^TcL. m\tm 1 1 OttK^-f x-/^>4i'S 

**ISC»JCD«^. Stt«l 1 0 (OX.y 'J\t.W&it 

20 [0 0 6 61 £A±««lfrUT, y< hJgablK (f^gflk 
K) 1 1 1 WJgfigST^TLfce. ^*;{Cdr*-f h^g^;^ 
fig-rSfcii6©r;i'5-'i;A)K (0^ii:-r) ^&2500A©^ 

ASrO. 2Sa%^W^*-5. 
[0 0 6 7] *3li6g^sjT'«dr*^ h«g (^T^-f hgE 

[0 0 6 8] :k.\Z. mi (D) JC:^-r«l(C7;U5r^'>A 

■a-T*><, (0 2 (A) ) 
[0 0 6 91 -€-LT. T;P5^'>A)K®A^' — > 1 1 2 

fbft^g («SIAff1#ra^7-135318^) iEffltiS, ^-r. C 

10 (ommmtJintz^-ox. m^-yi 1 2®fiijsfcii^ 

?LS4^ico^gK{bK 1 l 3;&t}^f£$n*. *lliS0iI-Ctt 
[0 0 7 01 02 (B) fC^-r#?L»ttO|©SK<kM 1 

l^ggtfllK 114 *}gfi£-rs. IS^^^^g^ikM 1 1 4 

©KffttQoo At-r-s. 

[0 0 7 1] i fc. «±<DlS=&igTy-f h«g 1 1 5 
d^H^-r^. a^Bji^gSfklK 1 1 4«. ^(OXSlc*5 

iO tiT^^-fhUSl 1 5<o^®^^g^^r,^ tDy^^ 
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[0 0 7 2] Atz. mmmmmim 1 1 4 ^-^m^v 

[0 0 7 3] C:(DIgtCiJUT. i§S«IC^i^4^;!»t^iD 
•^tVtz.^J-7.W$. 1 1 6 «!: H U-r >^lgE 1 1 7 7t>m0.^ 

[0 0 7 4] ^fc, ifBI<t'J>g5iiiSSE<i:^jl^LfcJg 

0fc<SK-XS-CfeoTfT;5:t)tl-5. (0 2 (C) ) 
[0 0 7 5J -r-Si, y-X®i@Ell6, K U'f >®*gc 
1 1 7i:J±$!^LT:T;i^iK»@«(0{SVi, <Slg«^*6!^Si^ 
118, 11 9*?}g^$tl^. -€-LTy-r 1 5 

[0 0 7 6] t^io. "f-^^^jim^mmi 2 oiKw > 
®i^i 1 7 ii<ofii\zwim^nrc^m^^Wi^mMi 1 9 

^l-^JPJgfiKMi^ 1 2 OiKU-f >misi 1 7 

[0 0 7 7] ^fc. '^^^)vm^m.m 1 2 0 

m\3E.it:si:^)V^—tmm/2 {y 0^)1 3. 

i'^)vt)mmm<Ji^^\z^m-t^) x-a&o, xtr 30 

« jt f C P ^ B t V J o :^*Ei^ ^ jfiD L i 7 > H - 
[0 0 7 8] ^etr, Jil2®7f:jE^<;i->(^)j^7,XS(D 

>aAI^ICSttg*«§ft/5:««©I5J«*tfffd:i5ns. 
[0 0 7 9] *^<bffliii&300 ~350 "CODMS® 

a-CO.5 ~l^P^fT'5i^mWTa5-5. ClcDlS«flH4 40 

« IX 10" atoms / cm' BIT. »*L<»i lxio"~ 1 
X 10" atoms / cm' C0jS^T*:^35t^ft]Sn-5. 

[0 0 8 0] c:-5UTgi2 (c) ic^-rttS8*<^enfc 
^*:{zMr4*fei&K 1 2 miKf-s. MrBi«gabjMi 2 1 

T:t)oT;PjS$n-5. (02 (D) ) 
[0 0 8 1] ^til4gj|igK-^fe^;l?,j^5 j.^^ 50 
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[0 0 8 2] 'Mz, mmt^mmi 2 in>^i7 h3t^-;u 

WJg^^ff t.i. 1 2 2 t H U"f >mg 1 2 3 

ii=^m^-ti>. ^^)tC3 5 OrcDTK^^H^tJitciiUT 

0 2 (D) (C^-TTFTTjt^^-r -5. 
I [0 0 8 3] 02 (D) \Z7^-rT¥T\imm<Otctbm% 

[0 0 8 4] :iC-t?. M^<D«fcSttJll 1 0>&jg^-r 

[0 0 8 5] :^mmmt:nmi.ftm'^, ^ikmrdmiK 

T*^, ^o)m\t^-Bizm^rjiMm'S:^^rir^^, 
[0 0 8 6] ^:i-cmf^mm^mT^mi^±izm^m^ 
m0S.Lrc-mm&i^m3iz^-r, msiz^rmt, 
7-^ zr^ V u i?7.m.m^m^mm.^Yf^-t^\z$>rz-ox 

S«^3 0 l±{'VhUi7Xttt62B$nfcffi14ST?* 

•5. 

[0 0 8 7] ^cis. 3 0 2 (OBJECT* $ns®l^«->:, 
'5r;i.<&ilJ?«j{:«A-rs;ti6coffl^*t??SEU;t«^T-a5 
■5. 3 0 3ttet^g®^^tsi,Mc^-^d^0-&oT 

[0 0 8 8] **ifiei|T^Lfc#aT'i^afh*ff 

2\zn\.xmmmm.is.:^\^ (@*f'*5t^T^^-c*$n 

[0 0 8 9] SeoT, 0 3®<tca«¥««:3 0 4*iB 

LxA^fc. -•>yjP^jD®:^3 0 2<&SS3 0 1 OS®*^^, 

[0 0 9 0] Crofi|/j:«ifig<!:-rst, 
HJ^, TFT(Dett^<!:LT«StE-r.5^IC, 

[0 0 9 1] sfc. £A±(Dcittt, mmrtiimi^^fz 
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[0 0 9 2] m-^. mstmmm.^'c^^^ti^itm 
3 0 4^90" ^^^i±rcm^^%A.^n^^ ^<om 

[0 0 9 3] cLCTf, :$^mmM\z^^'Dx:^^mm^^m 
mi.rzm2 (d) \z7^^ti^^m^mm<Dmm.^ii^m 

4\Z^To m4 (A) \tN^^^;umTFT<Dm^^\t 
(Id-Vg , 04 (B) li^P^^:^)imTFT<Dm 

[0 0 9 4] mm<DVG\ty-{ hMEEm. mm<DiD\^ 

1 . 4 0 3T^^tl^I(I-Vg (Id-Vg mm) UKU 

>SflEVD= 1 VC0^<D4#tt^^b. 4 0 2. 4 0 4 



f 9 > l^ra^l 0- 1 3 5 4 6 9 

16 

It^S^^LTV^-So ^fc, 4 0 5, 4 0 6tt >f| 
BEVD=1 VC^^COU— ^mgS^^LTC^i^o 

[0 0 9 5] Uid. :tymm m4 (A) T^^-IV Si 
T. m4 (B) T*(i-lV SX±) CDKU-f >S8S (loff) 

XIO-*' A (aJST^Hl) £iT't:$>^<DX\ m4 

(A) . (B) x\ty^XhMm^rixL^r?T^^^. 

[0 0 9 6] ;i:iX\ B4 (A) , (B) \Z^:^n^m 
10 m^pttj&^e**^^^^ :^mm\Z^^T FT (Di^mm^f^ii 

0. S2tlP^^^;p^TFT(7)m^!^t4 (ffi«0D20.#. 
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■t)^':f7.Uy'>3)U]i^ft (SMv S-value) >&S60~100m 20 T'^^. 

(1) sm<DammOm\/iecSX[H. L < tt5mV/dec 

(2) S«Id«80±30mV/dec£(f^, J?*L<tt80±15mV/d 

(3) uVEOJ a mi)UOcm' /\s&,ff^. »*L<tt35cmVVs 

[0 10 5] ^^m^mmLtzP^^^^ji^wLT F 

(1) SM«affl*tlSniV/dec|S^F«3, » ttlOmV/dec 

(2) SMdS 80±45mV/decU*f^, »*L<tt80±30mV 

(3) tiFE<D a mmicm' /VseKP^^ 0* L < lilOcm' As 
CO 1 0 6] £t±©«{c. *«?g{Cj;STFT«@*T 

±tcffSbfcMo SEE T<D^iiimm^tiT\,^rcimi3.m 
to 1 0 7] ^fc. :$immmx'\t->>if)iy^ hmm<D 

K^jg®TFTlCMUTt>jg^-rS^<«:AtT?#S. 

[0 10 8] ^fc. *^?gtt®ttSOi^stt^iS;*s^ 
[0109] [*fiBj-e# snsi^a«iii**^icii-r^a 



V/dec orBllriRSSg/h^<. shifts (;riFE, ^h'U^r 
-r) *il50 ~300cid'As <i:(.i3<tlCgii6T;*:$t»Cl 

[0 10 0] z.t\.^aim^^-^mmo:>TFT'T:\VM 

^±JCfPS!!bfcMO S F E TtcEg!(^Sgje)Xi«e«g;Jj 

[0 10 1] t^tz.mmz. *5l§gjCj;STFTtt#^IC 
^fk ^ 1/ ^ d i D jg L SH^ (C cfc ^ iDM5»?{b^g^ fC J; 30 
oTfit^$nTVi-5. Mf^e5{CttJgjSgif^-r-5TFT« 
^fb L^-r l» i ■S LTti^ <Dfc**t. 
J;-5>TFT«^^fc:t>?S:<, Si6TiSt,iKffi^tt^&#LT 

[0 10 2] Sfc, *l. ^2{ttt##tbT^l^tt*5 

8.3%. ± 2 aCD|^lC95.4%. ± 3 a Wrtt39. 7%*iA 40 

[0 10 3] *f6§g#^tt, *llig^J©TFT#ttC5^ 
tS:i&<fct)3ESIfCffffi-r-5fci*, 540ffi©TFTS'jBI^ 

^H, S{gO5Fl^ffl«80.5mV/dec(n-ch), 80. 6iDV/dec(p 
-ch)-C*«3. |g*(llg«5.8(n-ch) , 11. 5(p-ch)-ea&o 
fc. ^fc. S^ftSCmax) W¥l^<fi«194.0cni' As(n-c 
h). 13l.8ciD'As(p-ch) "TfeO. Siplilltt38. 5(n-c 
h). l0.2(p-ch)Tfeofc, 
[0 10 4] EP-^. *^?«^*iJfflLfcN^^^jP^TF 50 
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[01101011 iz^-r^M\i. mmm i w^jjsti^ 
[0 1 1 u 01 1 tc*3t>T«^T$-5^jc. m^'ftm. 

1 0 l-e^Sn-SRi^) ifiWtET^. Ld^L/jdte, 0 10 
[0 112] C<0*tt. *^iqiC*3liTAn^^>7n^$. 

[0 113] sfc. 01 2iz^-ri^^m7^mt. 4mm 
^mm<Dm&<t^^ s-*^?^ t itmn^ trot l^cj^^ 

<oiniiiMS$fT'Pc:<hT*ss^*iK*ISS<i:L. 900 20 
~ 1 1 oot: mm<oum. -^mmfmrn ^mvx$>^. 

[0 114] «±©fiHcLTJ^fi£Lfcie^i4^*)K«. 

[0 115] 012 \Zidf,^X. 12 0 1 fi^^gij 

«cia#l 2 0 2 tcJ;-:>TH*nfc«e^t/j:oTtiS. 
oT. ^KJC01 2JC^-ri^S«ifi^*TFT<0SttS, 

^i^rmmt^i:. ^mmttn^^i 2 0 2tcj:oT*-r 

[0 116] — 01 0 {c:*-r«;icies^itmi. 0 30 

1 o\z^tmiz, 0 0 2i)i$>^mm<ommii. 

[0 117] ^j:*5, *585g#^*iiftt*fctttt«^a(35 

gH?"Ji^^* 1 ~ 5 7jmmm<Di^.w.mxmf^\^rci^m. ^ 

[0 1 1 8] v*^L/j:t>iiE>^ftmm^it. 
mLu<bfj.i^ {mmmzi&^i:M.u^tiu^^) giiftx-s 

[0 119] -iSW^c^D-trXT-ieSftlb 
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[0 12 0] LA^i.f£tii<b, ^mmiz^^tsm^mmm: 

[0 12 1] *58?gt±0#6nstf«*)t«tt 

[0 12 2] *^qg*^OjSja975tiEHtn«, 

[0123] [*ig«sj 2 ] *|llig0iJtiSliSCsj 1 1?^ bfc 
TFT-CfcoTCMOS[5IK*}g^-r-5«»J-Ca&S. CM 

F T i P ;^^;i.MT F T t ^ismmzm.^^ijitxm 

[0 12 4] *:ilSg^J{C;fettSCMOS(HlK<^)ffiaiS 
<0— *iS«aj^0 5. 0 6*ffli/iTiS^-r-5. fJl^fe. 

[0 12 5] *-r*ifS^JUC^-rf^SI^Ji(cS£oT. 5 
^S«5 0 1 J::fC^{t;a?g)K5 0 2 ^^fSKL, 

x>i^-r-5C:tlCJ:0Ng^-V^;US{TFT£Ofiittg5 0 
3tP^-t'4^;H»TFT«fiH±a504iS}^^-r-5. 
[0 12 6] SttMS 0 3, 5 0 4S'J^fieLfce)y'f K 

ii&Bms 0 s^fS^mL. ^^\z/\ayy7cm=S:^tsnm 
mzisitf^isammm^nuv. :^^m^x\tmm^f^t: 
*ja0ijiii^i;t)<Dfr-5, h^lx. sttssos. 

[0 12 7] ;kiz. mz^-f hmmoymm^m^-r^T 

7;U5:^'i7A)KOA^->5 0 6, 5 0 7 <&Jgfi£-rs 

[0 12 8] C3LT0 5 (A) <D«S8*^^etlS. T 
;P5r:>:/AM<D/^^ — >5 0 6, 5 0 7 <&J^fi£L^ce.. 

/15'->5 0 6. 5 0 7 Wffly®lC^?LS©S@SE^klS5 
0 8. 5 0 9 SrJgfiK-r-S, **liS«»J-C«CO^JLH<DSg 
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Sg?fb]K5 0 8, 5 0 9<DM;P*0.5 
[0 1 2 91 :$q,iZ. mmmi t^«CD*#Tfer>Tia 

^-vmmrj.mm^itm5 i o. si icom^&no. 
EESrsigp-r-So ;:<^xgfrj:oy-f hm® 5 1 

2. 5 13*iHi^-r-5. ClpLTSS (B) (^^^fitt® 
[0 13 0] 0 5 (B) <D<^li*t#e,n^c^. er-f h|fe 
C:®X->5^>i^XSTtty'f hugs 12. 5 13 

^>-^mz^7im^<Dmmmitm s o s . 509 ^1^^ 

-r^xhSS (C) OtJii^i;;^^:^. 
[0 13 1] P5^i'^;PS!TFTi£:Slri®-reHr 

MtltLTP ('J» -Y^>$ H-tr>^'T-5. ^CDh- 
— fcf>ytt. SnMmEESOKeV . K— 0. l~ 5X10" 
atoms/cm' . j(f*L<tt 0.5~ 2x I0" atoms/cm' atom 
s/cm' "C'fr^o. 
[0 13 2] ^® K-tf>^Ig«H:«WiDa«JBEdi,g 

ttJi5 0 5 15. 5 1 

(C) ) 

[0 13 3] :kiz, m5 (D) fcs-r.i;5fcsr^p-r:t 

XOSASrfTP. c:<OP-f;t>®aA«. iaii«EE<£ 5 
KeV <t<Sii6JC^^L. K-X«^0. 1 ~ IX 10" atoms/ 
cm'. »*L<« 2~ 5X10" atoms/cm' iiT^. 
XgWi^*. i^g|gtP-f:<r>dt^j!n]$ti;/t®JiE5 1 

7.5 1 sa^m^^n^. 

[0 13 4] 0 5 (D) iZTri'TT.UAmTl^rcmM.-QN 

;i'3!TFT©y-X®igt5 1 7, H U-l- >m« 5 1 8 . 
<g;ige?^*E®)®«E (SfcttLDD««) 5 19. 5 2 
0. ^•\'^;pj^fiEMJ^5 2 id*®^-r-5. 
[0 13 5] :kiz, me (A) i'*-r.k5tcfefi!)<DN5^ 

-V^;H!TFT<£Sp^v?X h-^rxi' 5 2 2 SrJgfKf 
-5. -eUT. me (A) lC^-r!KlilC*5l,iTP^*^=t# 
"T-S^i^i^t UTB (J}^D» ■i:t><OitX^ff3. d 
B -f > CO H - fcf > P >(D«^ i l^gl tC 2 ffi 

[0 13 6] Ig^BOB-f :t>OF:-tr>;5'ttljnj^«JE 
30KeV . H— XS* 0. 1~ 5X 10" atoms/cm' . if$b 
<« 0.5~ 2X10" atoms/cm' SStTS. CKDXSiC 
i0 5 2 3. 5 2 4-e*$nS®«JICB-1':t>d*^lra^ 
tlS. (@6 (A) ) 

[0 13 7] 2se©B'f ;j->(OK— t:>y«iraaimBE 

5KeV . V — Xm^ 0. 1~ IX 10" atoms/cm' . 
<«2~ 5X10" atoms/cm' gStT-S. I 
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0iSilSICB-f:t>*«^lJD$tlfcmi^5 2 5. 5 2 6jO^ 
J^fiK^ns. (06 (B) ) 

[0 13 81 IU±(DXglCj:0 Pf^A-^^PSiTFTCDV 
-X«^5 2 5. K U-l" >®J|S 5 2 6 . igjg^^^igf® 
^ (SfcfiLDDMJ^) 5 2 7. 5 2 8.^y^Jim^ 

[0 13 9] 0 6 (B) ic^-rxew^T^. 

v'X hVX^j7 5 2 2 Sr5lO^#. S«^S(CU-+f-^ 

[0 14 0] mz. mmt&mms 3 0 ^Am^K<r>m-^\z 

[0 14 1] J^fcii>^^7 JKOJKfiKSrfrti. 
■V^Jl/STFTCy— Xl|g5 3 1 . P5^^^;i'MTF 
20 T©V-X«g5 3 2^}gfig-r-5. H U-f >«g 

5 3 3ttN^-v:^^;i'STFTt P9^i'^;PMTFTt-C 

^^'t^m.tj.m^t.-r^ c t t c m o s ass^tjiig $ n 

■5. (06 (C) ) 

[0 14 2] SKi.coi^u.mm^m.'z:. me (o ic^-r 
^jtT;?c-5CMOS0K*f^^-r'5c::i*i-if€r-5. cm 

MO s ^ >A'-3'®K^il3?'Jf::^|g:fflSiKLTJgfi!t Lfc 
30 [0 1 4 3] e:c:-cr0 7 (A) {z^-rJi®^*«. j^m. 

mm\Z-^r> TfPS Lfc CMOS I3IK*^*^t>ia-T«^ 

immvxmmzTi^v'^ y-^ v u ^^xsijefa^^ss 

[0 14 4] ;i*5. 07 (A) IC^TU >i/:t>'l'— 3' 
Sr^^-r-SCMOSlHlgSwy'f K«S4@tt^0.6 Mmt 

40 [0 14 5] 07 (B) ICtt##tLX->7 

v'X^'lHll^W^^Sr^f . 0 7 (B) \Z7h-t'^-7VW 

iHis-csSo *5p^*ffl (y-xfijffl) ^^hu 
[0 14 6] ^)>9-*i^v—'^mntOi^m.m^mt9. 

19. 5 Iffl (©) ©CMOS|5IK*a^Lfc'J>i':t 
->L'-i5'T:SJ^Lfc. -E-WJK*. ^ig^JE3~5V. 9 
iO e<DU >y:*-->U—^'Tr 300MHz e^±. 't'ICttSOO M 
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10 14 7) Cin^WttttSijKWfp^XgTf^KLfcU 

[ 0 1 4 8 ] JW±©«{C. *%?g^*iJfflL;tCMOS|5I 

6 «J>-5 P iHli^CD^^ fCJJS ^ StttE:^;^ L T -5 . 
[0 14 9] ^Stc. ^^-v^^PgdiO.e wmtffi«6TSi 

[0 15 0] C*^§g<75«J5£*^^#A^tl^JtS3 JliBSesi 

F T cin a s T w^^ktt tc^nx U 

[0 15 1] :*:fg|gjCj;.5TFT(0®)E 

[0 15 2] Aflcwfctt, ^^nmmiz}^u^ >mm 
:^^^!Kiii^^^mm^iz^K)m^^ti^m^^wiipL. h 

[0 15 3] «±5Si*i>S<t:, :*:fg?3l3ct-5l^a<ta 

(1) =¥^*j7i)mm-r^ (^^urictoT) 

•5. 

(2) +-vU7®»iftSrjqi$o-rsxtt^^^;i.:)^f^ (y 

[0 1 5 4) «£r?T. ±E2-p<D«ldc*g|fc-r. ^WT 
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[0 15 5] eA±CD«figtt, #^^<Dlftjl^&3^^TT«* 
[0 15 6] -g-W^m, ^^m^i^\tm^^r^JlHi^<D 

mmizmMmmeSi^mm-r^izm^tz. ci^iTtt-eo 

ttS t ttJt ffll O^ffl IClt * S 09 7? 2& -5 . 

[0 15 7] L#li<a«£E©« 

fiixjedi-scitxy— ;^fflg<Dj£ti[«^diiSTL, y— 

[0 15 8] -e-^:x*%?B#e.«*^^o;^a]feisi©g4 
:^taeLX. ^^^Jl/S*iO.01~2 Aimgg^CD^^v 
^;PTFTlC*$ViX«. 5^^^;PJ^{dc®igttc5t*LXA^ 

[0 15 9] :i<Dmtjimssn^is^m^m8iz^rmtjim 

fiEi-r-5::iXMfiEX^-5<>:#;K:e>n-5, 08 (A) iz 
*ViX, SOUiy— 8 0 2 « H U-f >®Ja, 

SO 3\t^M'^}um^mmx'$>o. ^^^jm^mms 

0 3<D>ftC«A^WlC^$6i^®J@c8 0 4*tjg^$n.5o 
^-\'*;Hg^MJ^8 0 3 4". ^*€«J®JiE 8 0 4 £^ 

[0 160] C:i-vm8 (A) (C^-r«ii«. 01OIC 

Hi^. a 1 0 (D 1 0 0 1 •x^m^ti^i^mm.mtm 

8 (A) OJFi^!^®igt8 0 4fcffl^L. SlOOtftie* 
fc{itttt^attS8 (A) O+l- UT*iSiil-rSM^8 

0 5t;:ffia-r-5<DXi5-5, 

[0 1 6 1] ti^ox. ^^r^ji^m^^^a 0 3pqtzmm 

^tira^m^^mms O 4«5^i':?;;PJgfig®i^|*3[c^gg6?J 

x€r-s. 

[0 16 2] ifc, 08 (A) *A-A' X^»fLfc»f 
ffi0^&08 (B) IC^T. 8 0 6tt|eji^®$-;fi-r-5a 
KX&S. ifc. 0 8 (A) S'B-B* -Q^&rVfzmm 
0*0 8 (C) \Z7n-r. 

[0 16 3] fj:*5. 08 (C) JC*5ViXwpi,nfi:F««<Kl 
®^8 0 4©$iS:^L, wpa.mtt+A' 'JTA^gHb-T'Sffl 
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wpa, m^^mmmcDd^^^r U Td^g^Kj-T-SfflJ^Tfe-S d <h * 
[0 16 4] SEoT. *^W}Ccfc^TFTOjliS(7)m# 

pa (wpa.iD^ l-m^TJoAfci^fP) ^{^Al^U<X\t 
[0 16 5] 

XiFE=l/ Coi (A I d/ AVg) • 1/ Vd • L/ W 
C:CTCoxJd;y-r hg^fliKSfi. Aid. AVg«^n 10 
^ti]^U'i>mmi dt^-i hME^V sCD^itm. Vd 

[0 16 6] ^^eg^^i-^JP^SWpa* 
[0 16 7] Sfc. ^Sfii^^^^SS (A) \z^'rmt<i^ 

¥g.mxmi'f^:Lh\mmm(o^±\zMLx$m\z:k^tsi 20 

[0 16 8] ^mm (ii¥E) w=}^mi^m: (z.;ix\tmm 

^mm\z:i^»^m&\t^'i^WiiLii^m^m:iLt:\z^m^ 
n^, ^nih:^^mmv^'Dxm&^n^±i^m^ii^mm 

[0 16 9] 

[&i] 

-1 3Q 

(l//iH-1//Zi) 

10 17 0] coaiT^^n-siCtt. ^^mtt^mm 

lattice ^jft^fS) WjSSSi:*5J;tPFiMiKlS[a,©j^®* 

^mzm-^a^^mmtii ( ifiimpurity^js^^-r-s) <o 

[0 17 1] 

-5/2 -3/2 40 

Mi (m*) T 

[0 17 2] 

[ia:3] 

-1/2 -1 3/2 

;<i (m*) NiT 

[0 17 3] ^^^Ji'^0Sim^± 
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to 1 7 4] EP-^. Si^WlC«^3lc4>CiT-f :i->'n:b 

f-Sfc*. StSb^M. «fSO:^<SllS;k:tCja-::^(,iTi.K 
dttCi^cS. gp^, ^1 iciJtiTl/w, cD^^M^-r 
-5 vl t ^ S * -Tf^SEi^ S -a: ^, d ^&jt 

[0 17 5] Sfc. S8 (A) \zis\,^x^m<^m^8 0 
iltttSSTfcS. aioics^bfcif 
;^r6i t *i-S6: L {c ffl s -r -5 . 

[0 17 6] C:®«|;rj:ffigtb/5:ig^. l^n^^^Z 0 
4tt r^tt©i^a«i5^J <i:LTli-&ft5t^«Stl-5<D 

[0 17 7] ifc. W±C5ei&«fi£fr-5rtT. ®^ 
31 f c: t nj jg-c s t v% p ir < 

[0 17 8] sfc. mmnmzv ym-^^mcDmifi 
xms.<Dt^±.izmz'^y7.\^yi^3)vvm^ (stt) « 

[0 17 9] 1}-:/Xl^-y->a;i.H#ttW|Sj±tt, 
[0 18 0] 08 (A) T'*-r«fi£i:Lfe^lc. 

[0 18 1] 
[S4] 

S=ln10 • kT/q [1 -i-(Cd+Clt)/Ck)x] 

[0 18 2] |gC4lCi5t>T. ktti}?Jl'>>'V>^Sc. Ttt 

fiCil^OICoItg^^jgOjfi^tt-SCltT. Cd =Cit = 
0 iits.ZmMV^WL. HJ^SMji^eOmV/decade ii^-Sils^ 
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[0 18 3] fcfc'L. S4fC:^$tl-5^«Sffl£^ai-r 
tzeOmV/decade &LT<Dm^miim'=>t\^ Ci:t>$>^. 

[0 18 4] tz.^-^. ^^mii^^mm^n^:^m^T' 

[0 18 5] iJfoT, x^;p:^i-|$M*?gt^-rstVi3 It 

[0 18 6] ^$i^mmip^tcitB^^>x-m 
[0 18 7] ^^^±co«lc. *«ifiEtt*B^iBB«-eiBs^-r-5 

[0188] immm 3 d *sisscsj-ettiiite«si i l 
m^-r^miz. i^^^mmmizMi.T/\ay>ycm^'^ 

[0 18 9] ^mmmiz^-rjum^mmMi tm-^-^io 30 

[0 19 0] 700 x:^m^i>mi^iiim\z^-Dxm 

c 0 1 9 1 ] c*tsfiai 4 ) ^i^mmm-inimmm 1 jc^ l 

[0 19 2] :L<Dmmss.^*ircmwt<tmzMhT. mm 
mi tmmtz^mnmm.'p-cy^-jir^^iix-mm^^ 

~ 1500 A (ft^«J{C«500 ~1000A) <DjgHTJgfi£T# 
-5. 

[0 19 3] ^SfYkKo^-cy-f hi&am^mesit^t 
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^^o)fiSLmT.m^mmitx^^mzi^miii$,^. tctc 

[0 19 4] S^c. ±tBXStr}gfiK$nfc|»iBE{t:)K<3!)± 

[0 19 5] ±15X8 ^^JStc^ 

;p) ©l^*XS,i:l.TmAj:L. ±iBX@T'Jgfig^nfc^ 

[0 19 6] c^ig«»i5] :$immmx\t. *5e?g*i£cffl 

LTffSLfeTFT^DRAM (Dynamic RondomAccess 
Memory) *5cfct^SRAM (Static RondomAccess Memo 

ry ) iz^mi^fzmtz-oi-^xmm-r^, mmizitmi 3 

[0 19 7] DRAMttiB«■r•5^tffi*«^W<^:bTn> 

$nfcTFTJcJ;oT*!|fflI$tl-5. DRAM©H103>< 
tU-fe;i'^£Mfi£-r-5TFTt3>7^>-y-O5I5lK^0 1 3 

(A) c^-r. 

[0 19 8] '7-H^l 3 0 lfcJ;t>Ty-f 
^e-nSi:. 1 3 0 3-C*$tl-5TFT«^att^i;:£ 
-5. i::©t«^-ce-;/ 1 3 0 2{BiJ*i?,3>5^>-t}- 1 3 

o4^c«m^^«^t^T^f«*K*2,^fc•o. ^mvfc 
^>y'>^i)^^mm^mr)mvxmm^m^fzLrzo-r 
ai^, ^<^3>5^>-y-(c#a$n^c«]^srTFTfc 

[0 19 9] DRAM»!^|Sttl®®^^U*«*£-rS 
^^&*tT F T t n >7^>-y-fc-it-CI^#{c^;a:(,»w-T?. 

[0 2 0 0] Sfc, TFT*ffll,iTDRAM-fe;l.<&JgfiK 

[0 2 0 1] §»^^^^^^iLTit^«&l*ffl^ifc 
SRAMUlgS^Hl 3 (B) (C^To /<C*5. §«ift??f^ 
T F T Tf^Sf -5 S R A M«|jt 5 1 5 

[0 2 0 2] S RAMtt^U 2/^:7 D.yy^OD%X$^ig 
N-0FF*^m40F F-ON02^3£tt^»'5ctlSL 
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x2mmmm (oi^tti) ^^ts-r-sfcwTabs, m 

[0 2 0 3] 1 3 0 5-C*$n-Sro«'7— Kli-CS)0. 
1 3 0 6 it\dy hm-C$>^. 1 3 0 7 ttiiSffiti-C^fiE$ 
tl^^^m^X$>r), I 3 0 8X7F:^n^^oU2m<0 
H5'fAh5>>'X^t 1 3 0 9X'^tStl^^of3i2m. 
0) 7 i7 -fe X h 7 > X iJ' i T S R A M fig ^ n -5 , 
[0 2 0 4] &.±<0^5ttm^T'fj.^SRAU(D^m. 

[0 2 0 5] immm 6 ] **i6fieiiT«. ^js^y i <r>^ 

[0 2 0 6] ^c:fe, □i'yi^InlgS.htt. nmmwi\Bi^'p 
T □ IHIK tt^^tt I C i)i-fSitf3X'^ o 

Bj<DT F T^ffl d iixm—^m.±.\z±x^—mtt 

[0 2 0 7] Sfc. 3>hD-;HDiKt«:/Dir->-y-lHl 
8S. ^^rUIUK. ^P-y^»^|5|8S. A/D (D/A) 

*SSfis|5, eT^LfcSRAMUlK-^DRAMIlIg&di^ 
[0 2 0 8] ;i<!DJ;p;^c«fiElw*igai»-CI8^-r-5^§g 
T ^ttll *#-r-5 T F TT t) t) T D y ^ 151^<&«fig-r 

[0 2 0 9] i^mm 7 ) 4^*Jfi««JTtt*Jg«s| 1 tS^£ 
■5«jgOTFT?£f^S-rs«sjS-^-r. iffiWlCttS14Sr 

[0 2 1 0] *-r, *JS«SJ1 t|M«<7)Xg<&jST@2 

(B) I'^-rt^iis^^^. 0 2 (B) ic^-r«sti*»fc 
cc?iRii50i4 (A) ic^-r. 

[0 2 1 1] 01 4 (A) IC*3tiT. 1 0 IttH^a 
«. 1 0 2«TSfiK. 1 1 0fi«14^, 1 1 \ \t.mzV 

hfmmt\.xtsim-t^mmitmx$>^. ^tz. i4 
®. 1 4 0 2 tty-f h«g 14 0 1 ^mmmi^x^xn^ 

[0 2 12] .k\Z. CKOttSgTffittS 1 1 0 iCi^UT- 
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T. il«'f:^->aAXeica;0^eE!Kimi^l 4 0 3. 1 
4 0 4*i}gfig$n-5. 

[0 2 1 3] T$$<fe'r:*-><DaA**^TLfe?), ^^fcS 
mMl 4 0 5S: 0.5-1 /imCDPStfigK-r-S. fiKIK^ 

[0 2 14] c:^UT0i4 (B) ©t^ii*t#e,n-5. 
014 (B) ®t^^7j«#f,nfce,. :k\z^^mmm:iA 

10 0 5*Xy5^;t.y^|ifZj:0X-;/5^>/^bT. ^-f h« 
g 1 4 0 1 (Dmmz<D^mt. Z. o UTS^tlfc^-fb^ 

^jKtt-t}--r K"^*— ;p 1 4 0 6 1 bTtster-So 
[0 2 15] ^icDis, mmitmi 1 1 tt^v hmg*«T 
iiu-otz^^m^-itm^i^nxmi 4 (o ir^-r 

[0 2 16] 014 (c) \z^-ri^mxnzj^^m'\sa'i ^ 

A»h*— X»<kt) t)fi[«6t UT*J<. JKD'f :^->aA® 
IS. -y-'f H'i':*-— ;H 4 0 6©itT©®«l 4 0 7. 1 
20 4 0 8tt-f :4->aA*JfTJi*>n;ftti©-C, ^*C#j'1-:t> 
«aS{::^ft;tt^cti. LA^L, ®mLfc®i«t i 4 o 9 . 

14 1 o\t^^\z^m&.<o^fm's^^>tfimx^ix^z. 

t\zfs.^. 

[0 2 17] e<.±«)fiUc2!Sa®-f :t>aA*iST. V 
-X®^1 4 0 9. HU-f >®*gEl 4 1 0*5 J; y:y—X 

^ (LDD®®) 1 4 0 7. 1 40 Sifim^-^tl^. Is. 
*5, h«ffil 4 0 l©ST«7>H-y75i®ia-rd& 
0, ^^^Jl'M^m^l 4 1 1 i^£.5. 
30 [0 2 1 8] &.±<OXm:mxmi 4 (C) CD*^^**^ 
^tXfce, 300 A©P$<^)0*L':^£ti^^'>M£fiEM 

\zJ:^lmm&m^nrj.v:iiiX'j—y^mmi 4 0 9. H 

L^f >®«1 4 1 0CD«®{C5='^'>>'g-tJ--l' H 1 4 1 
2, 14 1 S^m^T^. (014 (D) ) 
[0 2 19] ±ffilS«5^^»K<Dftt)0fCiS'> 

[0 2 2 01 €raiigsti% \4i4ii {.xmitmm 

KS:5000A<DjP;^fCfi£]KL. V-X«g 1 4 15. 
-r >fiS 1 4 1 6 *Jg^f -5. 31^LT014 (D) IC 
^•r«ji®T F T*t^fi£-r-5. 
[0 2 2 1] *IIJS0iJ-C^-rMjg<DTFT«. V-X/ 
HU"f >^Sdt^^>->U-t}--f H 1 4 1 2. 14 13S- 

[0 2 2 2] CSIifiCS] 8 ] *llig«si-e«IISS0i| 1 
*JS0i|7 iS«t-5SjgcDTFT$:f^S3-r-5«»ISr*-r. IS 
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[0 2 2 3] *-r. mm&ii tmm<Dxmt:mxm2 

[0 2 2 4] 015 (A) fC*Jt,iT. 1 0 1 ttH^S 
1 0 2«T^IK. 1 1 OtiSttH. 1 1 HtmizY 

^ hmmmiiVTmm-r^mwtimT'$>^. s^. 15 

[0 2 2 5] ^W^^iffiTSttSl 1 OICMLT- 

T. C:©-f^>fiAXSlCj;D^«i£!^®^l 5 0 2. 1 
5 0 3d«JgR£$tl-5. (SI 5 (B) ) 

[0 2 2 6] :i^Mife-r:t>©aA*<^7Lfc6., Mmm 

0 4 <&j^^-r-s. 

[0 2 2 7] -ebX, iJ-f H'>;i--;H 5 OA^m^V 

1':t>aAS:ifiX, V-7.M^1 5 0 7. H U-f >®igE 

1 5 0 8 , (LDD®«e) 1 5 0 5, 
1 5 0 6. 5^-^^;PJp^Mi^l 5 0 9d«}gJ^$:n-5. 
[0 2 2 8] JJt-h®Xg$:ST0 1 5 (C) 
?>tlfc^, 500 AcDP$«0*L;^cl,i^>//^X5^>MSr 

J:SftJ^fflS<5:fT/ft-5 ixy-f hfIS 15 0 1, 
y-X®« 1 5 0 7, H 1 50 8, 05«® tc 

5'>^7'X^>'>g-y^'f H 1 5 1 0~1 5 1 2SrJ^fi£-r 
•5. (0 15 (D) ) 

[0 2 2 9] *fc, ^r4«ggasi 5 1 atLTSfkS^ 

K*4000A(DP${C(S)KL., V-xmSl 5 14, K U 
^ >€S 15 15 SrJ^JSTS. d 3 LT0 1 5 (D) \z. 

[0 2 3 0] **ssc^T^-ri^ii<DTFT«, y< h« 
s*j J; V -X / K K >«g*<;5' > yx > -> u -y-f 

H 1 5 1 0~ 1 5 1 2Sr:^LT®t)fflb«@tS^t--5 
[0 2 3 1 ] {Mmm 9 ] *SI«fiCSJT«*^?^^fiJffl L 

[0 2 3 2] Sfc, *^§^<&f)JfflUfcij£^^l!:^a®lc:ffl 
, *-3>-h'^r'— ->3 >. yD>'3:i;->3> (7D>h 

0 1 6$:fflUTfT-5. 1 
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[0 2 3 3] @16 (A) ttTV*^<5T36D, 2 
0 0 1. *^^g52 0 0 2. *^^M2 0 0 3. Sf^X 
-f -^^2 0 0 4T«^$n^>. «*SB2 0 0 3l4t:zL 
- 7 r -f > iJ'- i L Tfijffl $ tl^ . 

[0 2 3 4] 0 1 6 (B) K-7':7>K^^xyu 
-f *«:2 1 0 1 , «^SM2 10 2. ny Hgf 

2 1 0 3T^fiK^n-5, ^*S®2 1 0 2 ttJtt^65W^S» 

[0 2 3 5] SI 6 (C) «*-y-t;y— >3>T* 
10 t). *«:2 2 0 1, S^^g2 2 0 2. HfpX-f •;/?2 

2 0 3, 7>^y-2 2 0 4T«lfi£$n-&, ^^^8 2 2 

[0 2 3 6] 0 1 6 (D) lig|#«^jig*«|gg (*Slig 
«SJ-ett»?&«K) X-feO. *«:2 3 0 1 , 

3 0 2. iP^A:^gB2 3 0 3, «*^a 2 3 0 4, Sf^ 
d^3'>2 3 0 5, 7>7^y-2 3 0 6X«fiE$n-2,. 
SS2 3 0 31CS*LXtt, #*61UrTV«K<tbX«;Bi 

20 [0 2 3 7] 01 6 (E) ttbf5":i-;j!jpC^T^&0, 

2 4 0 1, «*ga2 4 0 2, ftBlgB2 4 0 3, S^ffX 
'f!y^2 4 0 4. 7=^— y3t:;UiS'-2 4 0 5X«^;^tl 
■5. ^^^B2 4 0 2lc^Lm$nfcS^SI|ittSBBS» 
2 4 0 3*ffiLX'JT;i/^'f AtC^Silij&i-Tf^^CD 

[0 2 3 8] 016 (D) tt:7D>h:/D>?ii7->3 > 
X*0, *<*:2 5 0 1, JtS2 5 0 2. SWM^^g^B 
2 5 0 3, 3t^5g (b--Ax:;^U ^y^'— ^<15t^^**-& 
Sn^) 2 5 04, Xi/U->2 5 0 5X«fiK$n-5, 
30 Xi7'J->2 5 0 5tt^^^^#^^;ii:©yu-tf>^ 

— 5^3 >{CfiJffl^nS;*CliSDXi7U — >Ti&S05X, * 
^^B2 5 0 3«igVi«^«a^dt^*$n.5. 
[0 2 3 9] **ig«sHrSpl,&«^3t#^BJK^ 

A >7^^' iS'- 5 y-;|,/j: f 0«I^S!ff ««8*^g|M{ci@ffl-r 
X*-5. 

[0 2 4 0] *ll?g©TFTttm^?t#^BJC® 
40 ^-r, «six.«SRAM-t>DRAMi:tio>S:JgX*a<tlHl 

K ^ LXffl -5 d i PltEXafe 
[0 2 4 1] 

[f£?g®^«] *§qiaB»Xll*-r-558?gcj:ntf, 

|g<£*LfcTFT$SI^-r^Clt*tX$-5. 
I^WTFTX^figLfcU >!J?':t->U-^'««£3|5<OTFT 
X«jfi£ * tlfc U > i/'^ it 2 O^ODi^j^E!) 

50 [0 2 4 2] C:<0«;fSitSt,>#tt^£;^L.XVJS|- 
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[0 2 4 3] &,±(DmrjiTFT^mi^Tm^^ti^mm 









mi] 




imz] 


¥^ft^^BofpMxg^*-r0. 
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